
READ ME
These are the changes made to the QAPP tables

Table 1
Added contact information for Axys and TestAmerica, Seattle

Table 2a SMA Sediment
Chlorinated pesticides

Removed specific isomers from DDx compounds to match ROD table per EPA comment 10

Dioxins and Furans
Added estimated detection limits column using data from TA
Updated PQLs and MDLs using data from TA
Corrected 2,3,7,8-Tetrachlorodibenzofuran (TCDF) Clean up level per EPA comment 9

Grain Size
Updated grain size method from D422 to D7928 and D6913 per EPA comment 13 

Atterburg limits
Added Atterberg limits to the table per EPA FSP comment

PCB Congeners
Updated PCB 46 MDL per EPA comment 22
Updated PCB 209 LCS and MS limits per TA data

PCB Aroclors
Updated reporting units to ug/kg per EPA comment 11

Notes 
Added footnote 2 to specify laboratory reporting on dry weight bases per EPA comment 14
Added footnote 3 stating laboratory will analyze for 2,4 and 4,4 isomers of DDx compounds
Added note stating listed limits are for information purposes only per EPA comment to be considered 3

Table 2b Surface Sediment
Chlorinated pesticides

Removed specific isomers from DDx compounds to match ROD table per EPA comment 10

Dioxins and Furans
Added estimated detection limits column using data from TA
Updated PQLs and MDLs using data from TA
Corrected 2,3,7,8-Tetrachlorodibenzofuran (TCDF) Clean up level per EPA comment 9

Grain Size
Updated grain size method from D422 to D7928 and D6913 per EPA comment 13 

PCB Congeners
Updated PCB 46 MDL per EPA comment 22

TPH Diesel
Updated compound name per EPA matters of  style comment 7 and TA input
Updated LCS and MS limits per TA input

Notes
Added footnote 3 stating laboratory will analyze for 2,4 and 4,4 isomers of DDx compounds
Added note stating listed limits are for information purposes only per EPA comment to be considered 3
Removed CA from abbreviations list
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Table 2c Surface Water
MCPP (Low volume samples)

Updated LCS limit per TA input

Total Solids (Low volume samples)
Updated PQL, MDL and LCS limits per TA input
Updated reference method for TDS.

Metals (Low volume samples)
Updated method from 6020B to 6020B LL per TA input

High Volume Samples
Updated PQLs to mass/volume unit for all analytes per EPA comment 15

Chlorinated pesticides
Removed specific isomers from DDx compounds to match ROD table per EPA comment 10

Notes
Added footnote 3 stating laboratory will analyze for 2,4 and 4,4 isomers of DDx compounds
Updated footnote 4 describing EDL per TA input
Updated footnote 5 describing fractionation of HVS samples and reporting units per EPA comment 15
Added note stating listed limits are for information purposes only per EPA comment to be considered 3

Table 2d Porewater
Arsenic

Bolded Cleanup level, PQL and MDL to signify clean level is lower than laboratory limits per EPA comment 16

Bromide
Added bromide to the parameter list as the tracer for the porewater study per EPA comment to porewater FSP

Notes
Added footnote 2 for bromide
Added note stating listed limits are for information purposes only per EPA comment to be considered 3

Table 2e Fish Tissue
Notes

Corrected footnote numbering per EPA to be considered comment 17
Added note stating listed limits are for information purposes only per EPA comment to be considered 3

Table 3 DQOs
Surface Sediment

Updated Goal of the Study cell to include text from table 4 of the work plan per EPA comment 4
Updated Analytical Approach cell to include text from table 8 of work plan per EPA comments 19 and 20

Sediment Trap
Updated Analytical Approach cell per EPA comment 21 (contaminant loading)
Updated RM for sediment trap location (Step 7)

Subsurface Sediment
Updated Analytical Approach cell to include text from table 8 of work plan per EPA comment 19 

Surface Water
Updated Goal of the Study cell to include determine baseline conditions per EPA comment 18 

Atterberg limits
Added Atterberg DQOs per EPA comment to sediment FSP

Table 4 Sample ID
QA/QC

Removed MS/MSD from sample ID component 6 per EPA to be considered comment 9
Surface Water Examples

Added example of ethy benzene sample
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Table 5 Sample Containers
Sediments

Updated grain size method from D422 to D7928 and D6913 per EPA comment 13 

Added Atterberg limits to the table per EPA FSP comment

Updated dioxin/furan and metals archive per TA inputs

Updated sample containers per TA inputs
Water

Updated DOC preservation to include field filtering per EPA comment 4

Added bromide to the parameter list as the tracer for the porewater study per EPA comment to porewater FSP

Updated dioxin/furan and metals archive per TA inputs

Updated sample containers per TA inputs

Table 6 Field QC
Sediment

Added Atterberg Limits

Water
Added Bromide

Corrected spelling of "hexachlorobenzene"

Table 7 Lab QC
Added Anions and Atterberg limits

Updated Grain Size methods

Updated Metals methods

Table 8  Data Uses
New Table
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Table 2d. Cleanup Levels and Analytical Quantitation Limits for Porewater Samples/Bulk Sediments

PARCCS

RPD 
(%)

RPD 
(%)

Arsenic 7440-38-2 TA Seattle EPA 6020B LL 0.00018 0.0010 0.00027 mg/L 80 -- 120 20 80 -- 120 20
Manganese 7439-96-5 TA Seattle EPA 6020B LL 0.430 0.0020 0.000459 mg/L 80 -- 120 20 80 -- 120 20

Bromide2 24959-67-9 TA Seattle EPA 300.0 NA 1.00 0.25 mg/l 80 -- 120 20 90 -- 110 10

Arsenic 7440-38-2 TA Seattle EPA 6020B 3 0.50 0.10 mg/kg 80 -- 120 20 80 -- 120 20
Manganese 7439-96-5 TA Seattle EPA 6020B NA 2.0 0.453 mg/kg 80 -- 120 20 80 -- 120 20

Notes
bold font indicates that the project quantitation limit and method detection limit do not meet the ROD cleanup level
1 From Table 17 of the ROD
2 Bromide will be used as a chemical tracer to evaluate achiement of equilbrium in porewater samplers.

Accuracy and precision values, as well as MDLs, provided by the laboratory.  These are presented for informational purposes only. Data review/validation will be based on the most current control limits in effect at the time of analysis.

Abbreviations
-- = not provided MS = Matrix Spike 
CAS: Chemical Abstract Service MSD = Matrix Spike Duplicate
EPA = Environmental Protection Agency NA = not applicable
LCS = Laboratory Control Sample PARCCS = Precision, Accuracy, Representativeness, Completeness, Comparability and Sensitivity
LCSD = Laboratory Control Sample Duplicate RPD = Relative Percent Difference 
MDL = Method Detection Limit TA = TestAmerica
mg/kg = milligrams per kilogram TBD = To Be Determined
mg/L = milligrams per liter

Porewater

Comparability Sensitivity Accuracy and Precision

Bulk Sediment 

Achievable 
Laboratory 

MDLs
Units

MS/MSD LCS/LCSD

Percent Recovery 
(%)

Percent Recovery 
(%)

Parameter CAS Number Laboratory Method
ROD Cleanup 

Levels1

Project 
Quantitation 

Limits 
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Table 3. Data Quality Objectives for Individual Project Tasks

DQO STEP  STEP 1 STEP 2 STEP 3 STEP 4 STEP 5 STEP 6 STEP 7

Task State the Problem
Identify the Goals of the Study

(excerpted from Table 4 of PDI Work Plan)
Identify the Information Inputs Define the Boundaries of the Study

Determine the Analytic Approach (excerpted from 
Table 8 of PDI Work Plan)

Specify Performance or Acceptance Criteria Describe the Plan for Obtaining the Data

Bathymetry Survey

The most recent bathymetry survey was 
conducted in 2002.  The new bathymetry survey 
will document current bed elevations relative to 
the remedial technology assignment 
requirements and assess changes in 
elevation/sedimentation over the past 15 years.

Obtain SMA baseline characterization data 
adequate to refine the remedial footprint for 
allocation purposes (goal 1) and establish 
current baseline conditions (goal 2).

Multi-beam sonar throughout the site, 
supplemented with lead-line and single-beam 
measurements in difficult to access areas.

Geographic Boundary: The bathymetry survey 
will be conducted over the entire Site from RM 
1.9 to RM 11.8.
Temporal Boundary: The bathymetry survey will 
be conducted during the first quarter of 2018.

Run the new 2018 surface sediment data and 
bathymetry data through the ROD decision tree to 
refine the active remedy footprint. Changes in 
sediment elevation will be a modifying factor for 
volume estimates to inform the 30% design 
estimates.

Decisions concerning the bathymetry survey 
are expected to be straightforward.  Ground 
truthing of the digital terrain model created from 
the bathymetric survey will provide an 
assessment tool to determine the acceptability 
of the dataset.

A bank-to-bank survey using multi-beam sonar 
will be conducted throughout the Site in the first 
quarter of 2018.  The rationale for the testing 
strategy is further explained in the PDI Work 
Plan and task-specific FSP.

Surface Sediment Sampling

Many of the surface sediment data for the Site 
are over 10 years old.  Updating the surface 
sediment dataset is key to refining the active 
remedial SMA footprints and updating the CSM.

Obtain SMA baseline characterization data 
adequate to refine the remedial footprint for 
allocation purposes (goal 1), establish current 
baseline conditions to evaluate future remedy 
performance (goal 2), evaluate recovery 
changes within the site (goal 3), and update the 
upriver reach datasets (goal 4).

428 random stratified surface sediment samples 
from throughout the site and 178 discrete 
targeted surface sediment samples located in 
SMAs and 60 targeted surface sediment 
samples co-located with sediment cores will be 
collected.  The analytical suite for the samples is 
shown in Tables 2a and 2b of the QAPP.

Geographic Boundary: The random stratified 
samples  will be distributed over the entire Site 
from RM 1.9 to RM 11.8, whereas the targeted 
samples will focus on the SMAs. Upriver 
samples will be distributed from RM 11.8 to 
26.4.
Temporal Boundary: The surface sediment 
samples will be collected in the first half of 2018.

See Table 8. The acceptance criteria will entail the 
attainment of laboratory QA/QC results 
consistent with Section 3 of the QAPP.

The surface sediment samples will be collected 
from the upper 30 centimeters of sediment from 
three sampling points at each sampling location 
and homogenized into a three-point composite 
sample.  The rationale for the sampling locations 
and analytical strategy is further explained in the 
PDI Work Plan and task-specific FSP. 

Fish Acoustic Tracking Study

A more refined approach is needed to provide 
fine-scale and presence/absence data that can 
be used to understand SMB movement in the 
Study Area.  

Establish current baseline conditions (CSM) 
(goal 2).

A properly designed array of acoustic receivers 
will be used to provide fine-scale and 
presence/absence data of SMB. 

Geographic Boundary: Within the Site 
boundaries.
Temporal Boundary: Data will be collected over 
a 1-year period targeting spring 2018 through 
winter 2019 to capture seasonal home range 
patterns.

Evaluate the fish tracking results to evaluate the 
home range of SMB. Maps, home range estimates, 
and summary tables will be generated. Note: results 
may inform the fish tissue sampling program and the 
appropriate scale for calculating baseline conditions 
with respect to fish; refine the CSM and reduce 
uncertainty about remedy effectiveness for fish 
tissue recovery and inform fish consumption 
advisory updates.

Decisions concerning the fish acoustic tracking 
study are expected to be straightforward. A pilot 
test performed in June 2017 included mobile 
and stationary testing of acoustic tags to 
evaluate the range of reception and position 
accuracy of both vendors' systems and will be 
the basis for Performance Criteria. 

An array of acoustic receivers will be mounted to 
the bottom of the river at a scale appropriate to 
provide fine-scale and presence/absence data 
for 1 year.

Fish Tissue Sampling

New baseline data is needed on COC 
concentrations in fish tissue that have a high site 
fidelity and limited mobility to establish baseline 
conditions and to evaluate the degree of 
accumulation in relation to sediment and surface 
water concentrations.

Establish current baseline conditions to evaluate 
future remedy performance (goal 2), evaluate 
recovery changes within the site (goal 3), and 
update the upriver reach datasets (goal 4).

95 SMB samples will be collected from five 
distinct segments within the Site, 20 SMB 
samples will be collected from the Downtown 
Reach, and 20 SMB samples will be collected 
from the Upriver Reach.  The analytical suite for 
the samples is shown in Table 2e of the QAPP.

Geographic Boundary: The fish tissue samples 
will be collected from five distinct river segments 
within the Site with an effort to collect samples 
from the east and west sides of each segment; 
the samples collected from  the D/U Reaches 
will be distributed throughout the reaches.
Temporal Boundary: The fish tissue samples will 
be collected in summer/fall of 2018.

See Table 8. The acceptance criteria will entail the 
attainment of laboratory QA/QC results 
consistent with Section 3 of the QAPP. Fillet 
concentrations will be calculated based on 
whole body/fillet relationships established 
during the RI. 

Whole fish samples will be collected and 
submitted for analysis. The rationale for the 
sampling locations and analytical strategy is 
further explained in the Workplan and task-
specific FSP. 

Sediment Trap Study

Data on contaminant loading entering the Site 
from upstream due to deposition of suspended 
sediment is needed to understand ongoing 
upstream input to the Site. 

Update upriver reach datasets. Two sediment traps will be deployed along each 
of two upriver transects. Sediment collected in 
the traps will be sampled and analyzed for all 
sediment COCs over three sampling rounds.  

Geographic Boundary: Upriver (Downtown 
Reach)
Temporal Boundary: The sediment trap samples 
will be collected in coordination with the surface 
water sampling program (three events over 1 
year targeting 2018).

Evaluate current upriver conditions by summary 
distribution statistics for future long-term comparative 
analysis with Site.  Evaluate how  new data could 
inform future evaluation of
remedy performance and what is achievable (PDI 
Work Plan Table 4). Collect additional data regarding 
upstream conditions and contaminant loading into 
the Site (Goal 5, Section 1 3 of DUOs of PDI Work 
Plan).

The acceptance criteria will entail the 
attainment of laboratory QA/QC results 
consistent with Section 3 of the QAPP.

Two sediment traps will be deployed at RM 11.8 
and 16.2 for about 3 months each. Collected 
suspended sediment will be sampled over three 
rounds over a 1-year period. 

Subsurface Sediment Coring

The vertical land horizontal extent of subsurface 
contamination has not been fully defined in 
SMAs with active remediation by previous 
studies. 

Obtain SMA baseline characterization data 
adequate to refine the remedial footprint for 
allocation purposes (goal 1) andevaluate 
recovery changes within the site (goal 3).

90 subsurface sediment cores will be collected 
in SMAs that have limited data coverage.  
Target depths for sampling are based on the 
vertical extent of contamination observed in 
surrounding cores and anticipated depth to 
native material.  If the vertical depth of 
contamination was not reached in a previous 
core, the depth of the current core will be 
extended an additional 2 to 4 feet.  The 
analytical suite for the samples is shown in 
Table 2a of the QAPP.

Geographic Boundary:  Sediment cores will be 
collected from target area within or along SMA 
boundaries.
Temporal Boundary: The subsurface sediment 
samples will be collected in summer of 2018.

See Table 8. The acceptance criteria will entail the 
attainment of laboratory QA/QC results 
consistent with Section 3 of the QAPP.

The subsurface samples will be subsampled into 
2-foot increments (unless stratigraphy indicates 
otherwise) and homogenized. 1-foot intervals 
near the bottom of contamination may be 
archived. The rationale for the sampling 
locations and analytical strategy is further 
explained in the PDI Work Plan and task-specific 
FSP. 

Surface Water Study

Surface water data are needed to provide 
synoptic baseline river conditions along with the 
sediment and fish tissue data collected as part 
of this study.  Surface water data are also 
needed to refine the SMS for remedial design 
purposes.

Same as fish tissue goals. Seven composite water samples will be 
collected from five transects distributed across 
the Site and two transects in the D/U Reaches 
over three flow conditions (summer low flow, 
winter high flow, and storm flood-influenced 
conditions).

Geographic Boundary:  Surface water will be 
collected from river transects at RMs 1.8, 3, 4, 7, 
8.8, 11.8, and 16.2.
Temporal Boundary: The surface water samples 
will be collected in summer of 2018.

See Table 8. The acceptance criteria will entail the 
attainment of laboratory QA/QC results 
consistent with Section 3 of the QAPP.

Surface water composite samples will  be 
collected by sampling equal volumes from three 
locations (east shore, navigation channel, and 
west shore) and at three depths per location – 
upper, near bottom , and middle. The rationale 
for the sampling locations and analytical strategy 
is further explained in the PDI Work Plan and 
task-specific FSP. 
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Table 3. Data Quality Objectives for Individual Project Tasks

DQO STEP  STEP 1 STEP 2 STEP 3 STEP 4 STEP 5 STEP 6 STEP 7

Task State the Problem
Identify the Goals of the Study

(excerpted from Table 4 of PDI Work Plan)
Identify the Information Inputs Define the Boundaries of the Study

Determine the Analytic Approach (excerpted from 
Table 8 of PDI Work Plan)

Specify Performance or Acceptance Criteria Describe the Plan for Obtaining the Data

Background Porewater Study

Background metals concentrations in porewater 
were not defined during previous studies and 
metals, such as arsenic and manganese, are 
present in relatively high concentrations in 
volcanic rock, which is the primary source of 
Willamette River sediment.

Determine background concentrations of 
naturally occurring metals COCs in porewater 
(goal 4).

Porewater samplers will be placed at eight 
locations in upstream areas or other relevant 
areas from within the Site.

Geographic Boundary:  The porewater sampling 
boundary is not yet clearly defined, but will likely 
be upstream of the Site.
Temporal Boundary: The porewater samples will 
be collected in summer of 2018.

Provide sufficient data to derive porewater 
background for metals (arsenic and manganese) 
using the passive porewater samples from the 
upriver reach or other appropriate background areas.

The acceptance criteria will entail the 
attainment of laboratory QA/QC results 
consistent with Section 3 of the QAPP.

Porewater peepers will be deployed in triplicate 
at eight locations for 28 days. After retrieval, 
samples will be analyzed for arsenic and 
manganese at an accredited analytical 
laboratory. The rationale for the sampling 
locations and analytical strategy is further 
explained in the PDI Work Plan and task-specific 
FSP. 

Abbreviations

COC = contaminant of concern PDI Work Plan = ASAOC Pre-Remedial Design Investigation and Baseline Sampling Work Plan

CSM = conceptual site model RAL = remedial action level

D/U  = downtown/upstream RM = river mile

DQO = Data Quality Objective ROD = Record of Decision

FSP = Field Sampling Plan SMA = sediment management area

PCB = polychlorinated biphenyl SMB = smallmouth bass

QA/QC = quality assurance/quality control SMS = Sediment Management Standards

QAPP = Quality Assurance Project Plan SWAC = surface weighted average sediment concentration

last revised by CP on march 21, 2018 to address EPA comments;  saved in Seattle P:\Projects\Portland Pre-Design PNG0767A\600 Deliverables (AECOM&Geosyntec)\QAPP\3_Final to EPA (WIP)
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Table 4. Sample Nomenclature

Component 1 Component 2 Component 5 Component 6

Study Name Sample Matrix Type
Sample Station No. 

(Sequential)
Core Depth 
Intervals (ft)

Seasonal 
Sampling 

Round
Other

Sample Collection 
Method (surface 

water only)
QA/QC

PDI SG = sediment grab B = baseline

"B001 thru B428" = 
baseline at PHSS

 "B429 thru B489" = 
downtown/upriver 

reaches

BL1 = Baseline 
Round 1

PDI SG = sediment grab

PDI SC = sediment core
0to2, 2to4, 
4to6 etc.

PDI WS = water, surface water T = transect T01 through T07
XAD, XAD Filter, 

XADF or PP 

PDI ST = sediment trap T= transect
T06a, T06b, T07a, 

T07b

PDI WP = water, porewater

 B or S 
(co-located with a 
surface sediment 

grab sample)

B001 - B428 or 
S001 - S168 

(co-located with 
surface sediment 

station)

PDI TF = tissue fish
SMB = smallmouth 

bass
SMB01 to SMB120

PDI AR = Acoustic Receiver A A01 to A34

PDI AT = Acoustic Tag
SMBT = smallmouth 

bass tag
SMBT01 to SMBT40

PDI RB = rinsate blank
VV, ST, SC, ST, SS, 

PP, XD,XF (equipment 
type, see below)

YYMMDD

PDI TB = trip blank NA YYMMDD

Component 3 Component 4

NA

NA NA

S = sediment 
management area

"S001 through S168"  
= SMA grabs and 

cores

NA

NA

1803, 1807 or 
1811 (March 

2018, July 2018 
or Nov. 2018)

NA

NA

NA

NA

1430 ( ime of sample 
collection if more than 
one blank is collected 
in a day; military time) 

D = Field duplicate
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Table 4. Sample Nomenclature

Notes:

1) Location ID will be Component 1 and Component 3.

PDI Study Sample Nomenclature Examples

Components are separated by dashes.

Surface Sediment Examples (N=428 baseline; N=60 downtown/upriver reaches; and N=178 SMA)

PDI-SG-B001-BL1 = Pre-design investigation, surface sediment grab, baseline station #001, baseline round 1

PDI-SG-S001 = Pre-design investigation, surface sediment grab, SMA sta ion #001. 

PDI-SG-B001-BL1-MSD = Pre-design investigation, surface sediment grab, baseline station #001, baseline round 1, matrix spike duplicate sample

Subsurface Sediment Examples (N=90 stations)

PDI-SC-S001-2to4 = Pre-design inves igation, subsurface sediment core, SMA station #1, depth 2 to 4 feet

PDI-SC-S012-4to6-D = Pre-design investigation, subsurface sediment core,  SMA sta ion #12, depth 4 to 6 feet, field duplicate

Surface Water Examples

Seven transects on the river and three rounds of sampling.  

PDI-WS-T04-1803-XAD  = Pre-design investigation, surface water sample, transect #4,  collected March 2018, collected with XAD 

PDI-WS-T04-1803-PP-MS  = Pre-design investigation, surface water sample, transect #4,  collected March 2018, collected with peristaltic pump, matrix spike sample

PDI-WS-T01N-1803 = Pre-design investigation, surface water sample, transect #1, collected from navigation channel March 2018

Sediment Trap Examples (N = 4 stations)

Two sediment trap loca ions at T6 and T7, two stations at each location A and B,  and three rounds of sampling. 

PDI-ST-T07A-1803 = Pre-design investigation, sediment trap sample, transect 7 station A, from March 2018 sampling round

PDI-ST-T07B-1803-D = Pre-design investigation, sediment trap, transect seven station B, March 2018, field duplicate sample

Porewater Examples (N= 8 stations)

PDI-WP-B001 = Pre-design inves iga ion, porewater sample, co-located with baseline surface sediment sta ion # 1

PDI-WP-S042 = Pre-design inves iga ion, porewater sample, co-located with SMA surface sediment station #42

Fish Tissue Examples (N=135 samples)

PDI-TF-SMB005- = Pre-design investigation, fish tissue, smallmouth bass sample #5

Fish Tracking (N=34 receivers and N=40 fish)

PDI-AR-A032 = Pre-design investigation, acoustic receiver, from receiver station 32

PDI-AT-SMBT40 = Pre-design investigation, acoustic tag placed on individual smallmouth bass with tag #40.

Rinsate Blanks / Equipment Blanks

PDI-RB-SC-180612-1430 = Pre-design investigation, rinsate blank, from sediment core tube, collected June 12, 2018, at 2:30 p.m.

Below is the list of the equipment codes for equipment that will require rinsate blanks

VV = van veen sampler XD = XAD sampler

SC = sediment core tube XF = XAD filter  

SS = spoons and bowls ST = sediment trap

PP = peristaltic pump (and carboy) PW = porewater sampler

Trip Blanks

PDI-TB-180515-0830 = Pre-design inves igation, trip blank, collected May 15, 2018 at 8:30 am
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Table 5. Sample Containers, Methods, Sample Preservation, and Holding Times

Matrix
Parameter (Analysis) Method Sample Container Preservation Archive Preservation 

(up to 1 year) Holding Time

BEHP (SVOC) EPA 8270D-LL 1x 8-ounce glass jar Cool to 0-6 C Freeze to <-10 C 14 days from collection to preparation; 40 days from 
extraction to analysis

Chlorinated Pesticides + Hexachlorobenzene EPA GC/MS/MS1699M 1x 8-ounce amber glass jar Cool to 0-6 C Freeze to <-10 C 14 days from collection to preparation; 40 days from 
extraction to analysis

Dioxins/Furans EPA 1613B 1x 8-ounce amber glass jar with Teflon®-lined lid Cool to 0-6 C and store in the 
dark until receipt by laboratory.  
Then store in the dark at <-10  C

Freeze to <-10 C, store in 
the dark 1 year from collection to preparation; 1 year from extraction 

to analysis

Grain Size ASTM D7928 and D6913 1x 16-ounce glass or plastic jar NA NA None
Atterberg Limits ASTM D4318 1x16-ounce plastic jar NA NA None
Metals EPA Method 6020B 1x 8-ounce glass jar with Teflon®-lined lid Cool to 0-6 C HNO3 to pH <2, store at 

room temperature
180 days from collection to analysis

Mercury EPA Method 7471A 1x 8-ounce glass jar with Teflon®-lined lid Cool to 0-6 C Acidify to pH <2, store at 
room temperature

28 days from collection to analysis

PAHs EPA 8270D SIM 1x 8-ounce glass jar Cool to 0-6 C Freeze to <-10 C 14 days from collection to preparation; 40 days from 
extraction to analysis

PCB Aroclors EPA 8082A 1x 8-ounce glass jar with Teflon®-lined lid Cool to 0-6 C Freeze to <-10 C 14 days from collection to preparation; 40 days from 
extraction to analysis

PCB Congeners EPA 1668A 1x 4-ounce amber glass jar filled 2/3 full Cool to 0-6 C and store in the 
dark until receipt by laboratory.  
Then store in the dark at <-10  C

Freeze to <-10 C
1 year from collection to preparation; 1 year from extraction 
to analysis

Total Organic Carbon EPA Method 9060 1x 4-ounce glass jar Cool to 0-6 C NA 28 days from collection to analysis
Total Solids EPA 160.3 Modified 1x 4-ounce glass jar Cool to 0-6 C NA 7 days from collection to analysis
TPH-Diesel Ecology NWTPH-Dx 1x 8-ounce glass jar with Teflon®-lined lid or 

stainless steel liner 
Cool to 4 C Freeze to -20 C 14 days from collection to preparation; 40 days from 

extraction to analysis
Tributyltin Krone et al 1x 8-ounce glass jar Cool to 0-6°C Freeze to <-10°C 14 days from collection to preparation; 40 days from 

extraction to analysis
BEHP + Pentachlorophenol (SVOC) EPA 8270D SIM Aluminum Foil in Ziploc bag Freeze to <-10°C Freeze to <-10°C 14 days from collection to preparation; 40 days from 

extraction to analysis
Chlorinated Pesticides + Hexachlorobenzene MLA-028/EPA 1699 Aluminum Foil in Ziploc bag Freeze to <-10°C Freeze to <-10°C
Dioxins/Furans MLA-017/EPA 1613B Aluminum Foil in Ziploc bag Freeze to <-10°C Freeze to <-10°C
Lipids Axys SOP SAL-020 Aluminum Foil in Ziploc bag Freeze to <-10°C Freeze to <-10°C
Arsenic EPA Method 6020B Aluminum Foil in Ziploc bag Freeze to <-10°C Freeze to <-10°C 180 days from collection to analysis
Mercury EPA Method 7471A Aluminum Foil in Ziploc bag Freeze to <-10°C Freeze to <-10°C 28 days from collection to analysis
PCB congeners MLA-010/EPA 1668A Aluminum Foil in Ziploc bag Freeze to <-10°C Freeze to <-10°C
PBDEs MLA-033 / EPA 1614 Aluminum Foil in Ziploc bag Freeze to <-10°C Freeze to <-10°C
BEHP EPA 8270D-LL 1-liter Amber Glass Cool to 0-6°C Extracts freeze  <-10 C 7 days from collection to preparation; 40 days from 

extraction to analysis

High Volume Samples, XAD2 (dissolved phase)

Chlorinated Pesticides + 
Hexachlorobenzene

MLA-028/EPA 1699

Dioxins/Furans MLA-017/EPA 1613B
PCB congeners MLA-010/EPA 1668A
PAHs MLA-021/EPA8270D/1625M

High Volume Samples, Particulate (total fraction)

Chlorinated Pesticides + 
Hexachlorobenzene

MLA-028/EPA 1699

Dioxins/Furans MLA-017/EPA 1613B
PCB congeners MLA-010/EPA 1668A
PAHs MLA-021/EPA8270D/1625M

Dissolved Organic Carbon SM5310B 1x 250-milliliter Amber Glass Bottle Field filter using 0.45 µm pore-
size filter before acidifying, 
H2SO , Cool to 0-6  

NA 28 days from collection to analysis

Ethylbenzene EPA 8260C 3x 40-milliliter VOA vials HCl to pH<2, Cool to 0-6 C, No 
Headspace

NA 14 days from collection to analysis

MCPP EPA 8151A 2x 1-liter Amber Glass Bottles Cool to 0-6°C Extracts freeze  <-10 C 7 days from collection to preparation; 40 days from 
extraction to analysis

Metals EPA 6010C/6020B LL 1x 250-milliliter HDPE HNO3 to pH <2 HNO3 to pH <2, store at 
room temperature

180 days from collection to analysis

Pentachlorophenol EPA 8270D SIM 1-Liter Amber Glass Cool to 0-6°C Extracts freeze  <-10 C 7 days from collection to preparation; 40 days from 
extraction to analysis

Total Dissolved Solids Standard Method 2540C 1x 1-liter HDPE Cool to 0-6°C NA 7 days from collection to analysis
Total Suspended Solids Standard Method 2540D 1x 1-liter HDPE Cool to 0-6°C NA 7 days from collection to analysis
Tributyltin Unger et al 1-liter Amber Glass Cool to 0-6°C Extracts freeze  <-10 C 7 days from collection to preparation; 40 days from 

extraction to analysis

Sediments

Surface Water

Fish Tissue

1 year from collection to preparation; 1 year from extraction 
to analysis

1 year from collection to preparation; 1 year from extraction 
to analysis

XAD2 ™ Column Cool to 0-6°C, store in dark Extracts freeze  <-10 C, 
store in the dark

1 year from collection to preparation; 1 year from extraction 
to analysis

Solids and flat filters Containerize in clean glass 
sample jar.  Cool to 0-6 C and 
store in the dark until receipt by 
laboratory.  Then store in the 
dark at <-10  C

Extracts freeze  <-10 C, 
store in the dark

1 year from collection to preparation; 1 year from extraction 
to analysis
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Table 5. Sample Containers, Methods, Sample Preservation, and Holding Times

Porewater Metals EPA Method 6020B 1x 250-milliliter HDPE HNO3 to pH <2 Extracts freeze  <-10 C 180 days from collection to analysis

Anions (Bromide) EPA Method 300.0 1x125-milliliter HDPE Cool to 0-6°C NA 28 days from collection to analysis
Bulk Sediment 

(adjacent to 
porewater peepers)

Metals EPA Method 6020B 1x 8-ounce glass jar with Teflon®-lined lid Cool to 0-6°C HNO3 to pH <2, store at 
room temperature

180 days from collection to analysis

Notes:

Abbreviations:
ASTM = American Society for Testing and Materials NA = not applicable
BEHP = Bis(2-ethylhexyl) phthalate PAH = polycyclic aromatic hydrocarbons
C = centigrade PBDEs = polybrominated diphenyl ethers
DRO = diesel range organics PCB = polychlorinated biphenyl
EPA = United States Environmental Protection Agency SIM = Selective Ion Monitoring

HCL = hydrochloric acid SVOC = semi-volatile organic compound
HDPE = high-density polyethylene TPH = total petroleum hydrocarbon
HNO3 = nitric aAcid VOA = volatile organic analyte

MCPP = methylchlorophenoxypropionic acid

1 Dissolved analyses will be field filtered followed by preservation with appropriate acid.
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Table 6. Field Quality Control Sample Frequency

Matrix Parameter Trip Blanks MS/MSD1 Equipment Rinsate 

Blanks2
Field Duplicate 

Samples

Chlorinated Pesticides + 
hexachlorobenzene

NA 1 per 20 samples 1 per 20 samples

Dioxins/Furans NA 1 per 20 samples 1 per 20 samples

Grain Size NA NA NA

Atterberg Limits NA NA NA

Mercury 1 set/20 samples 1 per 20 samples 1 per 20 samples

Metals 1 set/20 samples 1 per 20 samples 1 per 20 samples

PAHs 1 set/20 samples 1 per 20 samples 1 per 20 samples

PCB Aroclors 1 set/20 samples 1 per 20 samples 1 per 20 samples

PCB Congeners NA 1 per 20 samples 1 per 20 samples

BEHP (SVOC) 1 set/20 samples 1 per 20 samples 1 per 20 samples

Total Organic Carbon 1 set/20 samples 1 per 20 samples 1 per 20 samples

TPH-Diesel 1 set/20 samples 1 per 20 samples 1 per 20 samples

Tributyltin 1 set/20 samples 1 per 20 samples 1 per 20 samples

Chlorinated 
Pesticides/Hexachlorobenzene

NA

Dioxins/Furans NA

Lipids NA

Mercury 1 set/20 samples 

Metals 1 set/20 samples 

PBDEs NA

PCB Congeners NA

BEHP/PCP (SVOCs) 1 set/20 samples

Chlorinated Pesticides/ 
Hexachlorobenzene

NA 1 per 20 samples NA

Dioxins/Furans NA 1 per 20 samples NA

Ethylbenzene 
1 per cooler of 
VOC samples

1 set/20 samples 1 per 20 samples 1 per 20 samples

MCPP 1 set/20 samples 1 per 20 samples 1 per 20 samples

Metals 1 set/20 samples 1 per 20 samples 1 per 20 samples

PAHs NA 1 per 20 samples NA

PCB Congeners NA 1 per 20 samples NA

BEHP/PCP (SVOCs) 1 set/20 samples 1 per 20 samples 1 per 20 samples

Dissolved Organic Carbon 1 set/20 samples 1 per 20 samples 1 per 20 samples

Total Dissolved Solids NA 1 per 20 samples 1 per 20 samples

Total Suspended Solids NA 1 per 20 samples 1 per 20 samples

Tributyltin 1 set/20 samples 1 per 20 samples 1 per 20 samples

Porewater Metals NA 1 set/20 samples NA NA

Anions (bromide) NA NA NA NA

Bulk Sediment 
(adjacent to 

porewater peepers)
Metals NA 1 set/20 samples 1 per 20 samples 1 per 20 samples

Notes:

Abbreviations:
MCPP = methylchlorophenoxypropionic acid PCB = polychlorinated biphenyl

BEHP = Bis(2-ethylhexyl) phthalate PCP = pentachlorophenol 

MS/MSD = Matrix Spike/Matrix Spike Duplicate SVOCs = semi volatile organic compounds

NA =  not applicable TPH = total petroleum hydrocarbon

PAH = polycyclic aromatic hydrocarbons VOC = volatile organic compound
PBDEs = polybrominated diphenyl ethers 

NA

NA

NA

NA

2 No equipment blanks are required for disposable or dedicated field sampling equipment. Filter blank will be conducted for XAD surface water samplers, one per event.  
Equipment blanks will target about one per week, one per event, or one per piece of equipment for overall project average of 1 per 20 samples.

Surface Water 3

Sediments

Fish Tissue NA NA

3 Field duplicates will only be collected and analyzed on samples collected by peristaltic pump.  

1 Field personnel must collect triple volume to account for MS/MSD samples where needed. Analyses performed by 1600 series methods will not require MS/MSD.  
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Table 7. Laboratory Quality Control Sample Frequency

Matrix Parameter Method Method Blanks MS/MSD LCS/LCSD Laboratory Duplicate
Surrogate 
Recovery

Chlorinated 
Pesticides/Hexachlorobenzene

EPA GC/MS/MS 1699M or 
MLA-028/EPA 1699

1 per extraction 
batch

NA Per method 1 per 20 samples Per method

Ethylbenzene EPA 8260C
1 per analytical 

batch
1 per 20 samples

1 per analytical 
batch

NA Per method

BEHP and/or PCP
EPA 8270D-LL or EPA 

8270DSIM
1 per extraction 

batch
1 per 20 samples

1 per extraction 
batch

NA Per method

PAHs
EPA 8270D-SIM or MLA-
021/EPA 8270D/1625M

1 per extraction 
batch 1 per 20 samples1 1 per extraction 

batch1 1 per 20 samples Per method

MCPP EPA 8151A
1 per extraction 

batch
1 per 20 samples

1 per extraction 
batch

NA Per method

PCB Aroclors EPA 8082A
1 per extraction 

batch
1 per 20 samples

1 per extraction 
batch

NA Per method

TOC / DOC EPA 9060 or SM5310B
1 per extraction 

batch
1 per 20 samples

1 per extraction 
batch

NA NA

PCB Congeners EPA 1668A
1 per extraction 

batch
NA Per method 1 per 20 samples Per method

Dioxins/Furans
EPA 1613B or MLA-017/EPA 

1613B
1 per extraction 

batch
NA Per method 1 per 20 samples Per method

TPH-DRO Ecology NWTPH-Dx
1 per extraction 

batch
1 per 20 samples

1 per extraction 
batch

NA Per method

Tributyltin Unger et al.
1 per extraction 

batch
1 per 20 samples

1 per extraction 
batch

1 per 10 samples Per method

Lipids NA NA NA NA 1 per 20 samples NA

Metals EPA 6020B LL/6010C 1 per digestion batch 1 per 20 samples 1 per digestion batch 1 per 10 samples NA

Mercury EPA 7471A 1 per digestion batch 1 per 20 samples 1 per digestion batch 1 per 10 samples NA

PDBEs MLA-033/EPA 1614
1 per extraction 

batch
NA Per method 1 per 20 samples Per method

Anions EPA 300.0
1 per analytical 

batch
NA

1 per analytical 
batch

1 per 10 samples NA

Grain Size  ASTM D422 NA NA NA
Triplicate analysis per 

20 samples 
NA

Atterberg Limits ASTM D4943 NA NA NA NA NA

Total Dissolved Solids SM 2540C
1 per analytical 

batch
NA

1 per analytical 
batch

1 per 10 samples NA

Total Suspended Solids  SM 2540D
1 per analytical 

batch
NA

1 per analytical 
batch

1 per 10 samples NA

Total Solids EPA 160.3M
1 per analytical 

batch
NA NA 1 per 10 samples NA

Footnote:

Abbreviations:
DRO = Diesel Range Organics MSD = Matrix Spike Duplicate

ASTM = American Society for Testing and Materials NA =  Not Applicable
BEHP = Bis(2-ethylhexyl) phthalate PAH = polycyclic aromatic hydrocarbons

EPA = Environmental Protection Agency PBDEs = polybrominated diphenyl ethers

LCS = Laboratory Control Sample PCB = polychlorinated biphenyl

LCSD = Laboratory Control Sample Duplicate PCP = pentachlorophenol 
MCPP = methylchlorophenoxypropionic acid SM = Standard Method

MS = Matrix Spike TPH = total petroleum hydrocarbon

Water/ Sediment/ Tissue

1 Frequency noted is for samples analyzed by EPA 8270D-SIM. An MS/MSD is not required for method EPA 8270D/1625M. An LCS will be performed per method requirements. 
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Table 8.  Data Interpretation and Analysis Plan (copy of Table 8 of PDI Work Plan)

Note: New Table




